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Disaster Response Activities
ÅSPoRThas increased involvement in disaster response:
ïSupport for imagery to WFOs or the broader community following April 

27, 2011 and other significant weather events
ÅExtended previous work by Jedlovec et al. (2006) by providing MODIS short-term land 

surface change (scars) and higher-resolution ASTER to aid with April 27 track 
refinements and post-storm surveys

ÅDeveloped false color composites and other products for other tornadoes in 2011 and 
the years that followed

ïUse of VIIRS DNB for power outage detection
ÅExpanded use of the DNB, beyond WFO applications to also support non-NWS 

interests in disaster assessment and response.
ÅDeveloped techniques for identifying power outages that result from severe storms 

and tropical cyclones by using the VIIRS day-night band
ÅApplied use of the VIIRS DNB to support civil response efforts of DoD/Northern 

Command during SuperstormSandy ςaccolades from NASA Administrator, 
Headquarters, and recent Agency Group Achievement Award

ïUse of commercial, higher-resolution imagery
ÅExamined higher-resolution commercial imagery via USGS to develop preliminary 

damage identification and classification techniques
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Reproduced from Molthan et al. (2012), this difference image from Terra and Aqua MODIS identifies 
tornado damage scars (white to gray) along the path of various supercellsobserved by radar during 
the afternoon and evening of April 27, 2011.
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False color image combination from Terra ASTER, acquired on May 30, 2011, identifying the tornado 
damage scar across the community of Joplin, Missouri.  Imagery viewed through Google Earth on a 
tilted plane at reduced resolution.  Full resolution ASTER imagery is available at 15 m.



Applied Science Feasibility Study

ÅEfforts to support tornado damage detection 
techniques were continued through a ROSES 
Applied Sciences: Disasters proposal as a 
feasibility study in partnership with 
NOAA/NWS.
ïFeasibility study ran through 2012-2013

ïLƴ ǘƘŜ άŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅέ ǇƘŀǎŜΣ ƻǳǊ Ǝƻŀƭ ǿŀǎ ǘƻ 
demonstrate the ability to integrate Earth remote 
sensing within the DAT, and show potential value 
in a longer-term collaboration.
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Applied Science Feasibility Study

Å As part of the feasibility study phase, 
the team evaluated tornado track 
detections across Alabama following 
the April 27, 2011 events.

Å General conclusions:
ï Analysts could frequently identify 

damage tracks from single-day NDVI 
imagery using sensors such as ASTER 
(15 m), Landsat-7 (30 m), and MODIS 
(250 m).

ï Tracks were most frequently identified 
for tornadoes with maximum intensity 
of EF-3 and greater.

ï Less intense tornadoes were harder to 
identify due to limited path width and 
vegetation damage, though in some 
cases, higher resolution imagery was 
valuable for filling in track details.
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Reproduced from Molthan et al. (2014), counts of 
identified NDVI scars (damage tracks) identified by 
various satellite sensors, based upon observations 
of tracks resulting from the April 27, 2011 event.
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Reproduced from Molthan et al. (2014), an 
example of ASTER NDVI imagery helping to 
identify and extend the likely path of an EF-1 
maximum intensity tornado near Wateroak, AL.


